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Math 1001 Survey of Math Assessment of M/SR General Education Requirement
Spring 2013
University Minnesota, Morris Instructor: Barry McQuarrie
Goals of the Mathematical/Symbolic Reasoning (M/SR) General Education requirement: To strengthen students’ ability to
formulate abstractions, construct proofs, and utilize symbols in formal systems.
1 Assessment of students’ abilities to formulate abstractions
Students formulate abstractions by constructing a variety of types of graphs that represent underlying physical systems
(for example, the traveling salesman problem and task scheduling using order requirement digraphs).
1. Assessment
a) Give an example of a job that is made up of at least 8 tasks, and for which at least 2 of the tasks depend on
other tasks. Determine your best estimate of the time necessary to complete each task. Finally, construct an order
requirement digraph for the job.
b) For the order requirement digraph you created in Part a), identify the earliest completion time of the job from
your order requirement digraph. Then, schedule the tasks on three processors using critical path scheduling.
Answers will vary, but each answer should include:
• a) will include:
– list of tasks and times
– order requirement digraph, which shows the dependencies between the tasks
• b) will include:
– earliest completion time (by identifying critical path in your order requirement digraph)
– priority list created using critical path scheduling
– a schedule on three processors, created using the list processing algorithm.
In this problem, you are trying to come up with your own example of a good order requirement digraph that you could
potentially use to explain the concept to other people, so try to think of a job that can be done by more than one
person. For example, doing laundry is not a good example because the order requirement digraph is too “linear”–each
task in the job leads directly to the next task, and other than folding laundry their really isn’t much for a second person
to do. Laundry is also confusing because the processors are humans and machines–and having two different types of
processors could lead to confusion. A good example would be a job that has many small tasks that can be worked on
concurrently by more than one person, and then some tasks that depend on a few of the small tasks to be completed
before they can be started. All the tasks should be things that a person could do, so your processors are all people.
Good (A-B) Fair (C) Poor (D-F)
Number of students 17 5 8
Percentage of students 56% 16% 26%
Table 1: Assessment of students’ abilities to formulate abstractions.
Fair: Students did not construct examples that met the stated requirements, but analyzed their example correctly.
Poor: Students did not construct examples that met the requirements, and then did not analyze their example
correctly.
2. Feedback
Considering students’ ability on this assessment:
• Were any changes made to the assignment?
• If necessary, were any changes made to the course to better assist students in understanding this particular
concept?
This question was rewritten this year to include more explanation of the requirements for a complete solution, and
the class performed better on this question than in previous years. No further changes to the question are planned
at this time.
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2 Assessment of students’ abilities to construct proofs
Students do not construct formal proofs in this class, however, they do many activities that require a detailed and precise
explanation of a mathematical result.
1. Assessment
Draw an object that has only two lines of reflection symmetry, and one rotational symmetry (exclude the stay-put
symmetry). Demonstrate the symmetries of your object.
Can you draw an object that has only two rotational symmetries and only one reflection symmetry (exclude the
stay-put symmetry)? Explain your answer.
Good (A-B) Fair (C) Poor (D-F)
Number of students 15 8 3
Percentage of students 57% 30% 11%
Table 2: Assessment of students’ abilities to construct proofs.
Fair: For the second part of the question, students correctly determined that no such object can be drawn, but had
difficulty explaining their answer.
Poor: Students had difficulty understanding the difference between rigid motion and symmetry.
2. Feedback
Considering students’ ability on this assessment:
• Were any changes made to the assignment?
• If necessary, were any changes made to the course to better assist students in understanding this particular
concept?
No changes are planned to the assignment,nor the instruction of this topic. This question occurs early in the symmetry
unit and students who have difficulty understanding the difference between symmetry and rigid motion are able to
understand the difference by the time they take the unit test.
3. Reassessment in same class
Two questions from the unit test on symmetry allow students to demonstrate their knowledge of the difference
between rigid motions and symmetries:
Question Demonstrate each of the 4 rigid motions (not symmetries, just the rigid motions) on the given object.
• translation in a direction
• reflection about a line
• rotation about a point
• glide reflection
Question Clearly demonstrate any four of the rigid motion symmetries (excluding stay-put) of the equilateral triangle.
“Demonstrate” means clearly indicate how the shape changes under the given rigid motion.
Good (A-B) Fair (C) Poor (D-F)
Number of students 17 8 1
Percentage of students 65% 30% 4%
Table 3: Reassessment of students’ abilities to construct proofs.
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3 Assessment of students’ abilities to utilize symbols in formal systems
Students utilize symbols in formal systems when they examine rigid motion symmetries of objects.
1. Assessment
(a) Demonstrate each of the seven rigid motion symmetries of the square (if you include the stay put transformation,
you get eight total rigid motion symmetries).
(b) Construct a partial Cayley table for the rigid motion symmetries of the square, filling in the portion that shows:
• all combinations of rotations,
• combinations that lead to the identity element, and
• at least one entry that deals with a combination of two reflections.
Note that the table is not too large, so you could go ahead and fill in the entire Cayley table.
Good (A-B) Fair (C) Poor (D-F)
Number of students 20 3 3
Percentage of students 77% 11% 11%
Table 4: Assessment of students’ abilities to utilize symbols in formal systems.
Fair: Students demonstrated an understanding of the underlying concepts, but had errors in constructing parts of
the Cayley table.
Poor: Students did not understand conceptually how rigid motions related to groups via Cayley tables.
2. Feedback
Considering students’ ability on this assessment:
• Were any changes made to the assignment?
• If necessary, were any changes made to the course to better assist students in understanding this particular
concept?
No changes are planned to the assignment,nor the instruction of this topic.
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